Objectives: The objectives of this paper are to examine the effects of religion and obesity on health and determine how the relationship varies by racial/ethnic groups with data from the Panel Study of American Race and Ethnicity (PS-ARE). Methods: Using ordinal logistic regression, the effects of religion and obesity on self-rated health and how the relationship varies by racial/ethnic groups are investigated. Additionally, to determine whether certain ethnic groups are more impacted by the frequency of religious attendance and obesity, whites, blacks, and Hispanics are analyzed separately with ordinal logistic regression. Results: When obesity was added in focal relationship between religious services attendance and self-rated health strengthened this focal relationship which is a suppression effect between religious services attending and self-rated health adding obesity. For BMI is also significantly associated with decreased odds of reporting better healthenormal weight (OR Z 2.99; 95% CI Z 2.43e3.67) and overweight (OR Z 2.19; 95% CI Z 1.79e2.68) compared to obese. Subjects who attend religious services 1e2 time a year (OR Z 1.30; 95% CI Z 1.04e1.62) and 1e3 times a month (OR Z 1.28; 95% CI Z 1.05e1.57) are associated with increased odds of reporting better health. In whites, attending religious services 1e2 times a year are associated with increased odds of reporting better health (OR Z 1.48; 95% CI Z 1.09e2.00) and 1e3 times a month are also associated with increased odds of reporting health (OR Z 1.34; 95% CI Z 1.02e1.78) compared to never attending religious attendance. The frequency of religious services attendance of blacks and Hispanics are not associated with self-rated health. For BMI, being white is more positively associated with increased odds of reporting better health than black and Hispanic subjects. Although white subjects are less likely to attend religious services more frequently than black and Hispanic subjects, the influence on self-rated health in white subjects is more evidenced than other racial/ethnic groups. Conclusions: Although it was not proven that the association between participation in religious services and self-rated health is mediated by obesity, the research shows the suppression effect of obesity between participation in religious services and self-rated health.
Introduction
The association between religion and health is wellestablished in the literature. A number of research studies show a positive relationship between religion and health [1e8] . Those who attend religious services more frequently have better health than those who attend church less frequently [9] and they engage in healthier lifestyles than do those not affiliated with a church [4, 10, 11] . In addition, religion also helps in coping with or in protecting from stress, which can also produce better health outcomes [7, 12, 13] . Other research has found that "those who attend church more frequently have a greater number of social ties and interactions, rate their social ties more positively, and benefit from more frequent exchanges of goods, services, and information, than do those who attend church less frequently" [14] .
Individuals who attend religious services more frequently are more likely to be healthy than those who attend less frequently in terms of specific health outcomes, such as depression [6] , cardiovascular disease [15] , anxiety [5] , and mortality [4, 16, 17] . Self-rated health is also consistently positively associated with attending religious services [3,8,18e21] . Therefore, people who attend religious services more frequently may rate their health status better than those who do not attend religious services.
Moreover, based on these positive associations between frequency of church attendance and health, there are a few interesting studies concerning the relationship between frequency of church attendance and obesity. Research shows a positive relationship between attendance at religious services and obesity [22e26] . According to these studies, people who attend religious services more frequently tend to gain more weight than those who attend less frequently. People who are more involved in religious services tend to report better selfrated health [27, 28] and less psychological distress [29] .
It is an interesting finding that people who attend religious services more frequently are healthier, but more obese. The associations between religion, obesity, and health appear to be complex. The purpose of this research is to examine whether obesity mediates or moderates the effect of religious attendance on self-rated health. In other words, this paper will address the question of whether the relationship between frequency of religious attendance and self-rated health is strengthened or weakened when obesity is considered.
In addition, there is little, if any, research that examines the potential effects of ethnicity on these relationships. Moreover, research has not explored associations between frequency of church attendance, health, and obesity by racial/ethnic group. Therefore, the present research will fill this research gap by investigating the relationships among religion, obesity, and health in white, black, and Hispanic populations.
The objective of this paper is to examine the effects of religion and obesity on health and assess how the relationship varies by racial/ethnic group shown in Figure 1 . The central relationship will be the association between frequency of attendance at religious services and self-rated health, with obesity the hypothesized intervening variable. The primary research question is whether the association between participation at religious services and self-rated health is mediated by obesity. The second goal of the research is to examine variation in this relationship by race/ethnic group. It was hypothesized that the aforementioned relationships will vary by race/ethnicity. These hypotheses will be evaluated with data from the Panel Study of American Religion and Ethnicity (PS-ARE) [30] .
Materials and Methods

Study population
Data from the PS-ARE are used in this research [30] . The PS-ARE seeks to understand the impact of religion on everyday life, and ultimately the connections between religious change and other forms of change in individuals and families over the course of their lives and across generations. It includes substantive modules on family relationships, deviance, health, civic participation and volunteering, moral and social attitudes, and race and ethnic issues.
The PS-ARE is an unprecedented, multi-level panel study that is specifically focused on religion and ethnic/ racial diversity in the USA. The target study population is non-institutionalized civilians in the USA who are 18 years of age or older at the time of the survey in 2006. The PS-ARE includes 2610 respondents representing the diversity of the US population. The initial procedure utilizes a sampling frame of primary sampling units defined as three-digit zip code tabulation areas that cover 98% of the occupied housing units in the USA. An average of 100 addresses from each selected zip code are randomly selected. Questionnaire letters are sent to all participating households 1 week before the first visit to sample subject households. During the first visit, sample households are selected and screened using a paper-andpencil instrument. When individuals in selected households agree to participate, an average of 80 minutes is required to complete the questionnaire. The questionnaire is administered using a laptop computer with an incentive of US dollars (USD)50 to complete the interview. The response rate for the survey is 50%.
Of the total of 2610 individuals, only 2390 respondents are used in this analysis after Asian and other racial groups (220 individuals) were excluded. Of the these 2390 individuals, 1292 (54.1%) are white, 543 (22.7%) are African American, and 555 (23.2%) are Hispanic. The PS-ARE employed an oversampling procedure for racial/ethnic minorities [30] . (5); and never married (6) . However, in the analysis, marital status is categorized into two categories as married (1 and 2 combined) and unmarried (3, 4, 5, and 6 combined) . Education is also recategorized as "less than high school", "high school completed", "some college", and "bachelor's degree or higher". Original household income was re-categorized as "USD19,999 or less", "USD20,000eUSD39,999", "USD40,000eUSD69,999", and "USD70,000 or more" from the initial 20 categories.
Frequency of attending religious services
Religiosity is measured by the frequency of attending religious services. Respondents are asked, "How often do you attend worship services at your congregation?" Answers choices are: "never" (1); "once or twice" (2); "several times (but less than once a month)" (3); "once a month" (4); "2e3 times a month" (5); "once a week" (6); "twice a week" (7); and "three times a week or more" (8) . In this analysis, religiosity is modified into four categories: "1e2 times a year" with (1) and (2) combined; "1e3 times a month" with (3), (4), and (5) combined; and "more than 1 time a week" with (6), (7) , and (8) combined. Finally, missing cases (1335) from the initial answer are categorized as "Never".
Body mass index
Body mass index (BMI) is calculated by dividing weight in kilograms by height in meters squared (km/ m 2 ). However, a non-metric approximation can be calculated by dividing weight in pounds by height in inches squared and multiplying the result by 703 [31] . For this research, BMI is calculated based on the formula with weight and height derived from the data sample. BMI is categorized by "underweight (less than 18.5)", "normal weight (18.5e25.0)", "overweight (25.0e30.0)", and "obese (more than 30)" based on the National Institutes of Health obesity standard [32] .
Race/ethnicity
For race/ethnic groups, respondents are asked, "What race or ethnic group do you consider yourself?" Answer choices consist of white, black, Hispanic, Asian American, Pacific Islander, American Indian, or mixed. As mentioned earlier, only white, black, and Hispanic populations are used in the analysis. The final sample included 2390 respondents.
Dependent variable: self-rated health
Health is assessed by self-reported health. The original question capturing the level of self-rated health asked, "Would you say your health in general is excellent, very good, good, fair, or poor?" Answers choices are: "excellent" (1); "very good" (2); "good" (3); "fair" (4); and "poor" (5) . However, reverse coding is used in the analysis with "poor" (1) to "excellent" (5) for ordinal logistic regression.
Statistical analysis
Statistical Analysis System (SAS Institute Inc., Cary, NC) version 9.2 was used in this analysis. The selected a level for statistical significance is 0.05. The descriptive statistics examine the frequency of sample statistics by racial/ethnic group. Using ordinal logistic regression, the effects of religion and obesity on health and how the relationship varies by racial/ethnic groups are investigated. Finally, white, black, and Hispanic groups are analyzed separately with ordinal logistic regression in order to examine whether certain ethnic groups are more impacted by the frequency of religious attendance and obesity. The p value for the proportional odds model assumption is 0.055, which is more than 0.05, so the assumption is not violated for ordinal logistic regression.
Research hypotheses
My research hypotheses included the following (Figure 1 ): H1: Is frequent attendance at religious services associated with better self-rated health? H2: Is the association between frequent attendance at religious services and health mediated by obesity? H3: Do the associations between frequent attendance at religious services, health, and obesity vary by race/ ethnicity? Figure 1 . Conceptual model of hypothesized relationships between religious attendance, obesity, and self-rated health by race/ ethnic group. BMI Z body mass index. Table 2 presents the ordinal logistic regression analysis of self-reported health on BMI and religious attendance. In Model 1, older age is negatively associated with better health (OR 0.97; 95% CI 0.97e98), which indicates older people tend to have worse selfrated health. Higher income and education are associated with increased odds of reporting better health. High income and education are positively associated with better self-reported health in all models (Models 1e5). In Model 2, being unmarried is negatively associated with better health (OR 0.83; 95% CI 0.69e1.00). In Models 2 and 3, being unmarried and living alone are associated with decreased odds of reporting better health compared to married respondents who are living with a partner. There are no significant racial differences in self-reported health. The frequency of religious attendance is included in the analysis in Model 3. Religious attendance is partially positively associated with better health. Compared to never attending religious services, individuals who attend religious services 1e3 times a month have increased odds of reporting better health (OR 1.24; 95% CI 1.01e1.51). When BMI is included in Model 4, normal weight (OR 2.95; 95% CI 2.39e3.60) and overweight (OR 2.17; 95% CI 1.77e2.66) compared to obesity are positively associated with better selfreported health. As expected, the obese tend to have poorer health. There are no significant racial differences in self-reported health. Finally, in Model 5, BMI is also significantly associated with decreased odds of reporting better health as regards normal weight (OR 2.99; 95% CI 2.43e3.67) and overweight (OR 2.19; 95% CI 1.79e2.68) compared to being obese. Religious attendance is still significantly associated with increased odds of reporting better health. Individuals who attend religious services 1e2 times a year (OR 1.30; 95% CI 1.04e1.62) and 1e3 times a month (OR 1.28; 95% CI 1.05e1.57) have increased odds of reporting better health.
Results
Generally, higher income, education, and frequency of religious attendance are associated with increased odds of reporting better health, whereas old age, unmarried (living alone), and BMI are associated with decreased odds of reporting better health. Gender and number of household members are not statistically significantly associated with better health in all models. Table 3 represents the ordinal logistic regression analysis of self-reported health on BMI and religious attendance by racial/ethnic group. In white individuals, attending religious services 1e2 times a year is associated with increased odds of reporting better health (OR 1.48; 95% CI 1.09e2.00), whereas attending religious services 1e3 times a month is also associated with increased odds of reporting better health (OR 1.34; 95% CI 1.02e1.78) compared to never attending religious services. Based on odd ratios, less attendance at religious services (1e2 times a year) is more associated with better self-rated health than attending more religious services (1e3 times a month). BMI is significantly associated with poor health in all racial/ethnic groups. BMI in white individuals is more associated with decreased odds of reporting better self-rated health compared to BMI in African Americans and Hispanics. Generally, normal weight and overweight are 2e3 times more positively associated with better self-reported health, whereas underweight is not significantly associated with self-reported health compared to obese individuals.
Discussion
The objective of this research was to investigate the effect of religion and obesity on self-reported health and how the relationship varies by race/ethnicity. The first hypothesis is supported in that frequent participation in religious services is significantly associated with increased odds of reporting better health. However, in the ordinal logistic regression analysis of self-reported health on BMI and religious attendance by racial/ethnic group, only white individuals are associated with increased odds of reporting better health, while black and Hispanic individuals are not. Although white individuals are less likely to attend religious services than black or Hispanic individuals, self-rated health in white individuals is more influenced by attending religious services than in other racial/ethnic groups. Moreover, attending religious services less frequently (1e2 times a year) is more associated with better health than attending religious services more frequently (1e3 times a month).
In summary, attending religious services frequently is significantly associated with increased odds of reporting better health compared to never attending religious services; however, attending religious services less frequently is more associated with better health than attending religious services frequently. Consequently, attendance at religious services is positively associated with self-rated health, but reversely associated with the frequency of religious services attendance. However, the second hypothesis is not supported by this data analysis. When obesity was added in the focal relationship between religious services attendance and self-rated health strengthened the focal relationship. In other words, the relationship between the frequency of religious attendance and self-rated health is strengthened when obesity is considered. Thus, obesity is not a mediating effect but a suppression effect. There is a suppression effect between religious services attendance and self-rated health when obesity is considered.
The third hypothesis was to examine variation in this relationship by racial/ethnic group. As expected, the relationship varies by ethnic group (white, African American, and Hispanic). However, there are no effects on self-reported health by race/ethnicity, although there are religious attendance and BMI differences within each racial/ethnic group. In white individuals, attending religious services less frequently is more associated with better self-reported health than attending religious services more frequently. The frequency of religious service attendance of black and Hispanic individuals is not associated with self-rated health. For BMI, white individuals are more likely to have increased odds of reporting better health than black or Hispanic individuals. BMI in white individuals is associated with decreased odds of reporting better health compared to African American and Hispanic individuals. The more frequent the attendance at religious services, the better the health that white individuals report. Thus, the third hypothesis is supported by the results of this analysis.
There are several limitations to this research. As mentioned earlier, the many missing cases for the frequency of religious attendance were re-categorized as never attending religious services. However, as it is not always true that missing cases never attend religious services, this should be considered as a coding matter for the survey data. Second, the exclusion of Asian and other racial groups (220 individuals) could affect the sample size even though 220 individuals only constitute 8.43% of the total of 2610 respondents. Finally, although the p value for the proportional odds model assumption is not violated for the ordinal logistic regression (p Z 0.055), it is slightly greater than 0.05.
In conclusion, although hypothesis 2 cannot be proved, hypotheses 1 and 3 are supported by the research findings. Although it was not demonstrated that the association between participation in religious services and self-rated health is mediated by obesity, the research shows the suppression effect of obesity on the association between participation in religious services and self-rated health. There are clear variations in racial/ethnic groups in this research. When each ethnic group is analyzed separately, BMI in white individuals is associated with decreased odds of reporting better health compared to African Americans and Hispanics. In addition, only the attendance of white participants at religious services is significant associated with better self-rated health.
Although the association between participation in religious services and self-rated health is suppressed by obesity, this is possibly due to the sample size of white participants (n Z 1109) compared to black participants (n Z 469) and Hispanic participants (n Z 473). Using other religious variables (i.e., importance of religion, religious guidance/religious authority, religious beliefs, and spiritual experiences) in the PS-ARE, future research could examine the association between religious service attendance, self-rated health, and obesity.
